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(57)Abstract: 

PURPOSE: To prevent excessive grinding and discontinuity when 
the surface of a metal film buried in a wide trench is polished by a 
chemical and mechanical polishing method, and a buried wiring is 
formed. 

CONSTITUTION: When a trench 5 for forming a wiring or an 
aperture part 4 for forming a bonding pad are formed by patterning 
a BPSG film, pillar type insulating films 6 which are left and 
arranged inside the trench 5 and the aperture part 4 by patterning 
are formed. Thereby excessive grinding of an AlSiCu film 7 buried 
in the trench 5 and an aperture part 4 by a chemical and 
mechanical polishing is prevented. 
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MANUFACTURE OF SEMICONDUCTOR DEVICE 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. • 


CLAIMS 


[Claim(s)] 

[Claim l] The process which forms the 2nd insulator layer on the 1st insulator layer 
prepared on the semi-conductor substrate, Said 2nd insulator layer is etched 
alternatively. Pillar- shaped inside or the process which forms the slot for wiring 
formation of the shape of a grid which arranged and left said 2nd insulator layer by 
which patterning was carried out to the shape of a slit, The manufacture approach of 
the semiconductor device characterized by including the process which deposits a metal 
membrane on a front face including said slot, and is filled up with said Mizouchi, and 
the process which grinds the top face of said metal membrane and the 2nd insulator 
layer by the chemical machinery grinding method, embeds said metal membrane at 
said Mizouchi, carries out flattening of the top face, and forms embedded wiring. 
[Claim 2] The manufacture approach of the semiconductor device according to claim 1 
which deposits a metal membrane by the elevated-temperature spatter or the spatter 
reflow method. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture approach 
of a semiconductor device of having embedding wiring, about the manufacture 


approach of a semiconductor device. 
[0002] 

[Description of the Prior Art] The surface flattening technique by the chemical 
machinery grinding method is indicated by the 57th page as one of the manufacture 
approaches of a semiconductor device in a proceeding buoy and El S eye multi-level 
INTAKONEKUTO conference (Proceeding VLSI Multilevel Interconnect Conference) 
1991 [ the 296th page or ] in semiconductor technology symposium proceeding 
(Semiconductor Technology Symposium Proceeding) 1991. 

[0003] Drawing 4 (a) - (d) is the top view of a semiconductor chip and B-B' line sectional 
view which were shown in order of the process for explaining the manufacture 
approach of the conventional semiconductor device. 

[0004] First, as shown in drawing 4 (a) and (b), on the insulator layer 2 formed on the 
semi-conductor substrate 1, patterning of the BPSG (Boro-Phospho-Silicate Glass) film 
3 is formed and carried out to the thickness of 0.7 micrometers, and the opening 4 for 
bonding pad formation and the slot 5 for wiring formation are formed. 
[0005] Next, as shown in drawing 4 (c), the aluminum film (it is described as the 
AlSiCu film below) 7 which contains Si and Cu by the elevated^temperature spatter is 
deposited on a firont face including opening 4 and a slot 5 at the thickness of 1 
micrometer, and it is filled up in opening 4 and a slot 5. 

[0006] Next, after grinding the upper part of the AlSiCu film 7 and the BPSG film 3 
until the thickness of the BPSG film 3 turns into thickness which is about 0.5 
micrometers by the chemical machinery grinding method as shown in drawing 4 (d), a 
siUcon nitride film 8 is deposited on the thickness of 1.5 micrometers by the 
plasma-CVD method, patterning is carried out to the whole surface and the bonding 
pad section 9 and the embedded wiring 10 are formed in it. 
[0007] 

[Problem(s) to be Solved by the Invention] There was a problem that grinding is 
superfluously carried out in the center section of the slot by chemical machinery polish 
or opening, it becomes thin or disappears, junction on an open circuit of wiring, or a 
bonding pad and a bonding line cannot become imperfect, or the metal membrane filled 
up with the manufacture approach of this conventional semiconductor device into 
opening of a large area like large wiring of width of face or the bonding pad section 
could not join when the worst. 
[0008] 

[Means for Solving the Problem] The process which forms the 2nd insulator layer on 
the 1st insulator layer which established the manufacture approach of the 


semiconductor device of this invention on the semi-conductor substrate, Said 2nd 
insulator layer is etched alternatively. Pillar-shaped inside or the process which forms 
the' slot for wiring formation of the shape of a grid which arranged and left said 2nd 
insulator layer by which patterning was carried out to the shape of a slit. It is 
constituted including the process which deposits a metal membrane on a front face 
including said slot, and is filled up with said Mizouchi, and the process which grinds 
the top face of said metal membrane and the 2nd insulator layer by the chemical 
machinery grinding method, embeds said metal membrane at said Mizouchi, carries 
out flattening of the top face, and forms embedded wiring. 
[0009] 

[Example] Next, this invention is explained with reference to a drawing. 
[00 10] Drawing 1 (a) - (d) and drawing 2 (a), and (b) are the top views of a 
semiconductor chip and A- A' line sectional views which were shown in order of the 
process for explaining the 1st example of this invention. 

[00 11] First, as shown in drawing 1 (a) and (b), patterning of the BPSG film 3 is formed 
and carried out to the thickness of 0.7 micrometers on the insulator layer 2 formed on 
the semi-conductor substrate 1, and each of the opening 4 for bonding pad formation 
which arranged and left the pillar-shaped (shape of or slit) insulator layer 6, and the 
slot 5 for wiring formation is formed in the interior. 

[0012] Next, as shown in drawing 1 (c), the AlSiCu film 7 is deposited on a front face 
including opening 4 and a slot 5 by the elevated-temperature spatter or the spatter 
reflow method, and it is filled up in opening 4 and a slot 5. 

[0013] Next, as shown in drawing 1 (d), the top face of the AlSiCu film 7 and the BPSG 
film 3 is ground using the chemical machinery grinding method, and it grinds so that 
the thickness of the BPSG film 3 may be set to about 0.5 micrometers, and flattening of 
the pad front face is carried out for the AlSiCu film 7 into opening 4 and a slot 5. 
[0014] Next, as shown in drawing 2 (a), a silicon nitride film 8 is deposited on the whole 
surface as a protective coat by the plasma-CVD method at the thickness of 1.5 
micrometers, 

[0015] Next, as shown in drawing 2 (b), a silicon nitride film 8 is etched alternatively 
and the bonding pad section 9 and the embedded wiring 10 are formed. 
[0016] Thus, the superfluous grinding by chemical machinery polish can be prevented 
by preparing a pillar-shaped (shape of or slit) insulator layer beforehand for opening 
for pad formation with a large opening area, and Mizouchi for wiring formation, and 
subdividing opening. 

[0017] Drawing 3 is the sectional view of the semiconductor chip for explaining the 2nd ^ 


example of this invention. 

[0018] As shown in drawing 3 , after carrying out opening of the siUcon nitride film 8 
and forming the bonding pad section 9, by etching about 0.05 micrometers of front faces 
of the BPSG film 3 using buffered fluoric acid, and making the upper limit of the 
AlSiCu film 7 project further, the plane"of-composition product of the bonding pad 
section and a bonding line can be increased, and the bonding strength of a bonding hne 
is raised. 
[0019] 

[Effect of the Invention] the superfluous grinding at the time of carry out chemical 
machinery poUsh and carry out flattening of the top face of the metal membrane for 
wiring with which Mizouchi be filled up by this invention arrange and prepare a 
column-like insulator layer for Mizouchi who formed in the embedded wiring formation 
with width of face wide at least as explain above, and subdivide the pattern of a slot be 
stop, poor junction -of an open circuit of wiring, or a bonding pad and a bonding line 
prevent, and it have the effectiveness raise dependabiUty. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing l] The top view and A- A' line sectional view of a semiconductor chip which 
were shown in order of the process for explaining the 1st example of this invention. 
[Drawing 2] The top view and A- A' line sectional view of a semiconductor chip which 
were shown in order of the process for explaining the 1st example of this invention. 
[Drawing 3] The top view and B-B* line sectional view of a semiconductor chip which 
were shown in order of the process for explaining the manufacture approach of the 
conventional semiconductor device. 
[Description of Notations] 

1 Semi- conductor Substrate 

2 Insulator Layer 

3 BPSG Film 

4 Opening 

5 Slot 

6 Pillar- shaped Insulator Layer 
TAlSiCu Film 

8 Silicon Nitride Film 


9 Bonding Pad Section 

10 Embedded Wiring 


Abstract: 

PURPOSE: To prevent excessive grinding and discontinuity when the surface of a 
metal film buried in a wide trench is polished by a chemical and mechanical polishing 
method, and a buried wiring is formed. 

CONSTITUTION: When a trench 5 for forming a wiring or an aperture part 4 for 
forming a bonding pad are formed by patterning a BPSG film, pillar type insulating 
films 6 which are left and arranged inside the trench 5 and the aperture part 4 by 
patterning are formed. Thereby excessive grinding of an AlSiCu film 7 buried in the 
trench 5 and an aperture part 4 by a chemical and mechanical polishing is prevented. 
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(19)B4:H#K^/r (J P) 


C12) ^ la j|# 1* ^ « (A) 


#11^6-318590 




F I 


xSc vly ^-0^ la JtT 


















HO 1 L 

21/ 88 

1/" 




OL C± 3 H) 


!|tK¥5- 107805 

(71)tiliiA 

000004237 








TJ5K5^a998) 5>^10B 













S1^B2^SM«^ 








(74)f^aA 




(54) [#|Bj(^^i5;] iN?»seo>«ji:&3* 


(57) [gji^] 

[^^] BPS Gi^^n^-->c^\^xw.mBi&m(r>m 
HSI 6 «t9!lt* <!: Jc«t y 31 5 ^Bgpgp 4 lc^« U>t a 

I s i c um7 <o<t^mmmmizj:^mmmw\^m±-r 



1tB3¥06-318590 


^-->^^tiftmnt^ 2 (ommm^wtm uT^u/t^ 

^mmi3J:tfm 2 Ol6^ll(D±®*<k^«i«STe;4 (C J: 

[0 d 0 1 ] 
(cH-r-5. 

[0 0 0 2] 20 

■T^ii'ypv'-f • >'>;|?i?C;A • :7^p->-x-f (Se 
miconductor Technology Sy 
mposium Proceeding) 1991^. 
112 9 6HXfi>i^P->— t'^' >if ' x;l/ • ■ 

::^(Proceeding VLSI Multile 
vel Interconnect Conferen 
ce) 1 9 9 1 |g5 7M(CiSK^nTl^-5„ 30 
[0 0 0 3] 04 (a) ~ (d) (ifi£3t5(D¥j»f*^g(D 
t!{Ji*;4*ijiW^-57ti«)(OXg)i|Slc^ y 

[0 0 0 4] $-r. 04 (a) , (b) lC3^-r<tPlC. 
i|s?Sf*»^g 1 (0±lCff$figLx;t*feitm2O±JCB P S G 

(Boro — Phospho-Si I Icate Gl 
ass)IBi3*0. 7 Aim<DJl$(C^KLT/t^-^> 

[0 0 0 5] ;^|C. 0 4 (c) (C^^cfcplC. g»lPg|!4 40 
*3J:JX;g5$:^t?^®(C^igX/t«v^;i(Cj:y S i fcj; 
t^C u«:^t;A I K (UTA I S i C uKiffi-T) 7^ 
1 Mm©ll$|cli«UTPBPgU4feJ:tX3|5rtlC?feiar 

■5, 

[0 0 0 6] i>!(C. 04 (d) (C;^-rj;plC, A I S i 
C u R 7 fcctCX B P S GK 3 <D±g|J«:{b^«|*«Wa;4-C 
B PSGK3©»$/)J0. 5 <impg<Dj?* IC>5:-5*T 


[0 0 0 7] 

[flWX>«ft¥>*U=fc5<!:^Siflil CCDSeslKD^jiftSg 

«»f e (c cfc « 3i-^g3 p gp<7) f j*iSiJTia*i icp^ij $ nxai 

[0 0 0 8] 

mimt.. ¥ai<*»<g±(cig:it;tmi <^j6iiiiii(o±idm 

[0 0 0 9] 

[^jsffij] ;*ic. *^wicoi\T0®$#iauTUiw-r 

[0010] 01 (a)~(d) teJ:t^0 2 (a) , 

(b) ^i:^?^B^(Dm^ (Dmmm^mmi-^^tbojimm 

(c:^U;t¥^<*5^->y(O^®0fcJ;t;CA-A' |$Slr®0 
[00 11]*^. 01 (a). ( b) (C:^-r J:plC. 

¥2itt:»^g 1 <D±{zmmuftmmm 2 <d±(c b p s gm 

3^0. 7 Mm(OJl$(CjB^UT/f^-->i^U. rtgP 

ill 5 (^^n^n^jB^-r -5. 

[0 0 1 2] ;^|C. 01 (c) IC^-TcfcPlC, MPg|J4 

7P-;SICJ:UA I S i C uM7$li«UTI3Pg|54fc 

[0 0 13] »j|c, 01 (d) (c^-r<i:5lc. ■(k^«« 
^9fa;4^ffll^TA I S i C uM7teJ;t;CB P SGm3(D 
±®^PigU. B P SGIK3<DJP^;5<0. SMmgglC 
>Ei:«J:p(cW6UTiBPSP4fcJ:£;t«5rt(CA i s i c 

u M 7 *sia*«®$^a^b-r-5. 

[0 0 1 4] •,>K\Z. 0 2 (a) (Ci^-TctplC. ±®(C:^ 
^ X V C V D ;S (C J; U fSa^ i U T^^b-> U a >M 8 * 
1 . 5 Mm(Dl*$(c:ii«-r-So 

[0 0 1 5] 0 2 (b) lc^-rJ:p(c. mt'>'J 
:3>m8^SiRtlf^lZX.y^>ifl^X7ii>'r'{ >^f/ty K 

gB9 fcctj/s^Eiissi o^mm.-r^o 

[0 0 1 6] c:(DJ:5lc, MP®«©i2:tvt'y KJBfiSffl 


^gfl¥06-318590 


[0 0 1 7] m3ii:^^mom2<Dnmm^mm-r^ft 

[0 0 18] 03IC^-r«t5(C. S<bvUa>IS8*Ba 

□ ^T*'>T'^•>^^/'?>y KgP9*J^fiEUfc^. SIC. /\' 
•777- K7-yK^fflt\B P S GM3(D«®^0. 0 5 
Mm|iSx>;/5^>^UTA I S i C uBl <D±^^^tii 

[0 0 1 9] 

■(iiS14*l^±^^■t^•5<i:l^pS«IS«*•r•5. 20 

[^sofam^^utin] 


xmmlZ7ji[y^^^•^»^'yy<D^^mmt5j:UB-B' m 
1 

2 
3 
4 

5 
6 
7 
8 
9 

1 0 


B P S GBi 

m 

A I S i C ufll 

mit-> ij □ >m 


[@i ] 


[@2] 



6 5» 4MnW 



t 
a 

-B- 


□ 
□ 


□ □ □ 


□ a □ 


ff S ^ 6 4- JBfSGHS 


7MS(Cu.M 



id) 


3-3 


to) 



lb) 



z_ 


[0 3] 


\\i_V\ ,7 


„ -J 

■1 


